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Fig.1 Schematic diagram of the structure of a new type of magnetic device
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Fig.2 Circuit diagram of magnetic particle

inspection control system
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Fig.3 Software flow chart of magnetic particle inspection control system
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Fig.4 Schematic diagram of image acquisition and processing



5 4 1] PR, S RO UBT B RE A BT SR R T "9

K4 b E el COD 8RBk ok iy {8 itk 47
AL H, B AR AL B, R L BRI
T, AT e MR R AR A (5 R 5 SRR E AT ISR
3 BRI 45 R0 5 o S AR AR e P AR )
XTSI PR AT RN 232, e 0k B3R A AR
BREE I H Y

4 EHREHMMIRG RS
BRewEm R REMER ME 5 Frw, H TR
JEEAE .

BB R

| mamx | | coomgm |
T
| mtm ] BEEEE ] KmETH |

THEHFHL

5 ERHMRG RRIEER
Fig.5 block diagram of intelligent magnetic

particle inspection
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Research on Design and Intelligent Control of New Magnetizer for
Magnetic Particle Flaw Detector

LI Jiarong' , ZHANG Zirui’

1. School of Electrical Engineering, Yancheng Institute of Technology, Yancheng Jiangsu 224051, China;
2. Institute of National Defense,Guilin University of Electronic Technology, Guilin Guangxi 541004, China

Abstract : N view of the situation that a large number of large gear ring workpieces in railway and wind power industry can not be
magnetized simultaneously in circumference and radial direction due to their large size, and the flaw detection rate of the work-
piece is limited and affected, a new magnetization device suitable for large gear ring workpieces is designed. The device is based
on the magnetic particle flaw detection control system and the image automatic recognition system of the PLC. The structure of
open-closed loop yoke and open-closed rectangular coil is adopted in the device. During the magnetization detection, the open —
closed loop yoke and the open-closed rectangular coil are wrapped around the single — side ring gear of the large ring gear work-
piece, so that the large ring gear simultaneously generates multi-directional magnetic fields in the same direction, radial direction
and axial direction. Under the action of magnetic field, the surface of workpiece sprayed with fluorescent magnetic powder sus-
pension is adsorbed at the leakage magnetic field to form magnetic trace, and fluorescent magnetic powder emits fluorescence un-
der ultraviolet light. The fluorescence is captured by high — pixel full-frame CCD camera, and the image of fluorescent magnetic
powder is converted into video electronic signal. Then the video signal is converted into digital image signal which can be pro-
cessed by computer through signal acquisition card, so that the automatic detection of magnetic mark generated by workpiece sur-
face defects can be completed. The test results of the intelligent magnetic particle testing prototype show that the new magnetiza-
tion device can realize omni — directional and multi-directional magnetization of the circumferential, radial and axial direction of
the large gear ring workpiece at the same time, and the workpiece has no magnetic blind area and high detection accuracy.

Keywords :large ring gear; magnetizing device; magnetic particle inspection
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